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1 

SF«*£A#bf9E*J*«#**»S» 

p»n^ras©7i/- a£#*iu f&E:?^— A^ictft 

E:7V-A«CttE*W»*D*'^ K^/X^*— 
E*Rtttt»«K:*****&< tfe-^ORTtt«ft« 

* * * * v> kimm^ 1 * m ^ra^fls-r * 

ic^ j; o *>m*&&moy-7y 1/-AH5MIU, 

£it*ac>. -^<D+h^7i/-Aox^^ yjvnj*-* 

r z> £ t &4*ia t-r * * - * jwft^a. 
at. taEe^«*^ic»UTx^^ hjwt^^— 



) 4*88^4 -3 6 3 0 0 0 

2 

^ STft-r * #a t &*rr * ^ ;* - * «F*Hb«« 

7t<@»<?Dn— F^57 Huo«4ricMUiiiExA7S?YI: 

* a^fls-r 5 £ &*rt * * - *«F-*Mb«B 

«IE«*«>***ffl^'C*»"*"*^' < ^' s ^ 5 ^ 
*a^S&^«MM> Sttfc*fcEtt**l'ffiE*«2 

u ^at> WE^^^a'Nbfcis^rx^^ 

a^ft«Hs*jETs^at, tjtE^MKisat 

[0 0 0 1] 
[0 0 0 2] 

i,-hT«P-^flS-rs**tl/Ttt, M. Sch 

roeder and B. A t a 1 KlC<t^5 "Co d 
e-excited linear predicti 
on:High quality speech at 
very low bit rates" (Pro 
SO c. ICASSP, PP. 9 3 7 - 9 4 0, 1 9 8 5 
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( 

3 

¥) tmisfz&X CttU) ^ Klei J nftSlC^ 
a "Improved speech quality 
and efficient vector qua 
ntizationin SELP" (Proc. IC 
ASSP, pp. 1 5 5- 1 5 8, 1 9 88f) tMV 

ft%kX C£i8t2) ^tc^^nrv^CELP (Cod 

eExcited LPC Coding) W^tlT 

\,*% 0 zajtrnvn* mmmvtt, ?u-&m mx.& 
20ms) iz^jsm^fr^pmnvz^hjvmL* 

/\\f£!&\*y*7y a (W^5ms) v^y 
u-&mzm&<D^mm^&ht\z&v$mnm <Mv* 

[0 0 0 3] CELFSSrSCOtf^ M^— h*S&fc<SSK 
[0 0 04] 

KJU l#X*5lT«#ffl^&n«D. 10*cr)LP 
C««t*afftt-60t7U-AS!} 3 4 b (1. 
7kb/s) SflKObfy Mft^KTr*-3&, CELP 
©t?yh»£4. 8kb/sHTK:«lftt3fc»l-tt 

T, Mo r i y aftfc:££ "Transform c o 
ding of speech using a we 
ighted vector quantizer," 
tmisf^X (IEEE J, Sel. Areas, C 
ommun. , pp 4 2 5 -4 3 1, 1 9 8 8f) CSC 

H*3*VCV**a«, ^tlTfe^U— A*&D 2 7-3 0 

sic tt-jB»wa5a«3W(feKT* o ft- 

[0 0 0 5] $ bid, Y)Vn?*— 9&BFftt\Z 

[0 0 0 6] *9MH<!!)Bttfck ±aSUfcBIA*»* 



) #Bi¥4-3 6 3 0 0 0 

[0 0 0 7] 

b— Amzfto^pfm^oxn? b^n?*—?*^ 

S Z.t\Z&*) WET. ^ ^ b ^ > — * fcfi^fc 
[0 0 0 8] »2<D*Wfc«fc**^5^-^«F-Wt6' 
— AftfcSftE***©*©*^ hJWt^;* — 

UTWft<Jl»©3— WUfctttfjU WE***!©* 

£9 IBEX hj^t^^ — ^*»T--ftT5 2lt*W« 
[0 0 0 9] »3coatWcJ:S*^9^-^«F#fl:^F 
-A J: D *>MV>«&<@<Mr:/:7 l/-AK:#«U HE* 

Mlfcl 1 on - F^y ^l^tl^U 
[0 0 10] S4^5Efl:ct5f^7^-^^bJ 
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(4 

5 

[ooii] mb<D&Wiz&*'&FK i 7*~*ft^k& 
t, we^^ hJua^fcWc^JtsT'ttfiftsnfcflft * 

[0 0 12] »6©58iHlCJ;**^/t7^-*#^ttt 
&nfc*»«»t*»5*Rt» »E*^K>Wt**— 

ftr*#Rtfttrr**^/x^^-*«wfl««te*vi 4 

T» iJEX*7aTft#R^*^TX^ WWt^^- 
^©»^R^«ft«*oa : HK«€rdl*'r**Rt* * 

ib3g S: T «) fi «> 6 W-»IS b (MQ*I8EE«: JB'h 

^t-r a^fcui*^ £ffi*-r* ^R t &*rr * £<h&4$ 
art. A*u&*^«*t7u-AfciMfti'r*#«i. 

6n3fe*R«»*«&S*Rt. «E^^W5^- 
WPaTteT^R^ fnfi2*^WV/^* 

ftr*^Rt&*T-&S^7^"-*«WflsK«fc*^ 

t. we*** h^a^bs^^s^^^en^p©: 
sa^flsiBH^fes* snfe*a»K»fe*«»^R 

&nfc*««»*BiL/i»EJiwi5«^Mb-r 
% a^b«* w * a * f * ^R ^ ct&imt 
ra. 

[0 0 14] 

tools] em*. »i©»fla©*sc€iftiia"rs^n 



»H3f 4-3 6 3 0 0 0 

6 

fcttHJO©*^* (LPC) jih«HSft»^«ilfc««r 

^enrv^^ iiztw*;*'^ mw* (lsp) 

fett, ««Bc5fc** "Quantizerdesig 
n in LSP speech analysis- 
synthesis," tMVfrWiJ: (IEEE J . 
S e 1 . Areas Comraun. , p p 4 2 5 - 4 
3 1, 1 9 8 8$) C30K4) »fclWBT?*a. 
[0 0 1 6] #$I8&1 0 Ott, LSP*P*A*U K 
*7n*ro»f(IL (K<P) , K^Tcf^LSP^ 

h;va?ft«i i o^HMrrs. ^^h^a^bffii i 

^yir 150-1 — 150 -N&K*7G#K: j J4MBJESI' 
T*5<„ H ^T^n^(D^-H^7^H LSPfc#l> 

T^sswjK-rsciife-ea-s^ cizi-cttT-spa* 

[0 0 17] 
[ftl] 

co ' i = co ' |-i + Ag>' u 
[0 0 18] r. Ao/ u \Z, rr— K^y^lcS**! 

[0019] dCTfZi — Y-?v$ 1 5 0 - 1-1 5 0 - 

SLT««T&. *a©*fttt, WWiLlnde, B 
u z o, G r a yRI£<fc* "An algorithm 
for vector quant i zat i ond 
eslgn" hmVTcmX COR 6) 

[0020] ^ WMtPflswi i otti Y.yoxM\z. 
^sc-ea^flsffi&fHM-s. 

[0 0 2 1] 
[R2] 

D = E [6>i -A)' ij] a 

[0 0 2 2] £ZXo>i tt\»Ufel*B©LSP, 

OLSPW. ^Hia^ftftl 1 0T»tt»2&» 
/hibf -853— h;VC0«^€:K^7Cff{C^CO/>^Vi 
HgKMaaMJ*-*-*. 1 6 OTfik K^TC 

[0 0 2 3] 
[»3 3 
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7 

[0 0 2 4] ft/M0»J«l 7 0^1^ *8ffiE&«/Jvfb 

^%&&<nm&^tt^ z<DL&<nn— F^# hJU<D 

[0 0 2 5] &\zm2<D5&W<Dftm&m®?Z>* S2« 

[0 0 2 6] Hfc*5^T, P K^/t*;* — 

#tUT8:2C9^£fHf U ffi©/h3V>MKM«©««£ 

L» ^n$»2a)^ MVS^fl:SR2 3 o^ts- 

BBiOjS»**-r»2C!!)=i— H^y*2 4 0-1-2 4 0 
1, »2*fflV^. SSK, K#C7C*tC. ft2 0>^Vj\ 

*. 8«^w&8B2 s om iRBTU*a*ufcM«i 
na^-a-^»uT«a2«p»"r*. 2 6 ot 

[0 0 2 7] »1<D3— H^3>^©#Htt, H 

V ~~ >^J8 <Z) F L S P Kott LTtrTlS^ 5 £JB ^ 

[0 0 2 8] »3<D«WiJ;4#^9/-^«F & 

[0 0 2 9] @3tt* *3 038W©^FSt&»Wt"*^n 

&0>yV— A 3 0 — 4 Oms) K^fJU 2 £ 

— A (Wtf5-8ms) 

£ LTs 7 V— Art©2oWy7P- AlC^LTLP 



^3^4-3 6 3 0 0 0 

££<hf£« f^7l/- ACDffiBtt. 04lC^t7l/- 

^7U- AICOV>TLPC#«&'r*'b©fcTS. 
fc**^ h;W15*— H3©*F3 0 0, 3 0 5 
^IltA^tS, ^3 0 0*^^7U-A©©X 
MWt^;*— 0 5*e©SB«> 

# (LSP) /t^*— ^SfflHTBMBfcf?^ L 

^2 hJl*fflrfS3 1 0 »i, 3— H^y^ 3 2 0 (m 1 
©3-H^^y« fcffl^T* A*Lfci.SP/t7* — * 

- >£Oti<D*:SOL S p/^y— ^Mfcifl^T^aM* 

*BE»£fllV>*. LS P(D2*EHSttTrftr#A6n 
[0 0 3 0] 

Hk4] 

Di -2 { LSP ( i ) -LSP'j(i ) ) a 

[0 0 3 1] ^^TLSP (i) »iA*U&i*l©L 
SP*«^t. LSP' j (i) ten— F7«y***# 
t5 j j=l — 2 B (B 

ttn-F:/y*©t£y b» -C*^o ft4«r»/Mbrs 
n-H^^ bM^f 3 4 Od^aM^^t- ^iW 

[0 0 3 2] ^sk^ h;um^k^3 3 on, <# 

1T«3 1 0OB*2»P^ F^y 

# 3 6 0 (3— F7y# 2) ^ffiUT, ^3 0 5^9 

[0 0 3 3] 
[^C5] 

D, { LSP ( i ) -LSP' ( i ) • Ai(i ) \ * 
i- 1 

1-1-2 BB 

[0 0 3 4] »5 t45UT, LSP' (1) hJU 

i (i) tt«»3-F^y^ 3 6 0CD^T^> l#@c7>n 

— hJVT^^c ^S0^# h;bS^gB3 3 Ote, 

0©^HH«R»4* M^— — >yffiLSP«#lw»LT, 
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(6) 



W4-3 6 3 0 0 0 



10 



10 0 3 5] *&, i©Ji^tl/T. *»W*aa«r«Vi 

2 flattens, -r>tt, «R3-F^^3 6 Ot 

R^ain—F ^5/^ S. Wang 
"Per f ormance of nonl 
inear prediction of speec 
h w tSUciX (Proc. ICSLP, pp. 29 
- 3 2, 1 9 9 0*) Gttt6> ««MRT#S. 10 

-o*4, h;WFfMb»3 3 o^t/^gcn-K*/ 

y# 3 6 OflDftteDfc, #»H»Mfc**^iB£fflt>* 

1 s o£t^tC<t-5 "Speaker-independ 
entword recognition us ing 
a neural prediction mode 
1 " tmVTc^X (P r o c. TCASSP, pp. 4 
4 1 -4 4 4, 1 9 9 0*) CSCB7) ^^#^T^T 

Ml*HfcHU 7 0, 

[0 0 3 7] *5r^ hJPSTflSSS4 7 0*3, *8^4 0 
5*»£A*UfcLSP**Jfc'<f Wl*?flrf84 1 Ofc 

[0 0 3 8] 
[ft 6] 

LSP, ( i ) =LSP(i ) -B-IfiP B (i) 
[0 0 3 9] ttTBHiaTOIEOfiSCT'fcS. «T 

Tt4B = 1 fcL>Tfi«t»*. 
[0 0 4 0] «mLSPi (i) 

— F^^^4 8 0 Sfflfrvrv^ WI^rMfcSrfrS. 

RLittWIH^ 5 o*»&atfrr*. 
[0 0 4 1] SB5CO*W©fPffllC-=)^TRMT 40 

*fio ia>&Aau&ej*«^&^a£asft^ 

HrHfi©:7l'--A («*_tf3 0~4 0ms) KjMMU 
L S P»«f» 1 0 5 Tra«»©#«fffi&fT^A^ r*^ 

CCTWX^WW (LSP) ^5;*-*fcJBV»T 
Sl^^fT^o LSF©Aff etr!2S:SR4^ 
e#HBT*S. ^ WL-M^bSBl 1 014, n— H^y 

jwsTftrr*. ^—Y-jv* i 2 on, 5(? 



%\?>nx^z>&> ^^trttLSPC!>2*iE«i«^v>*. 
l s p <d 2 mm\rr^4-^ 

[0 0 4 2] 
[*7] 

Dt -X <LSP (i> ~LSP'' U) > 3 

[0 0 4 3] ::TL S P (i) I4AAL*: i#@<Z>L 
SPSS^t* Pt4LSP©3MRT?**. LSP' 

(i) tt3-H^y^*W* J#B(03— 

j = 1 ~ 2 & (Btt3— H^^^CDfcfs/ Hk) 
Tfe^c »7 &/jN^<-r^n-H^^ b;P^*8M*ff» 

1 3 0^t^ t 3— MUtt*7fcflk 

[0 0 4 4] Xffil 3 014, AA<Z>LSPi:31«£n 
WKO«t^**^T3aHS«-9e ( i ) £ 

[0 0 4 5] 
[&8] 

e < i ) =15P( i ) -LSP'j ( i > 
[0 0 4 6] AA^STtoSBl 4 014, 

2 Ofc*^T^«»e»6n&Ma3ll (M£2 B : CCTf 
Btt3— F:/*^ 1 2 OOlfy hRfc^T) on— 
^hW#*ft»LT, 3 0K«fcDfr«tv& 
»J6tt#0»*IBB**fti*^«>iH3fel'T4i<. ^r 
#WB©ft#»tt^tt£L'"«k «^_tf«rBXK4ft 

3 SKI. ^ hMTftSl 1 0^6W* 

(i) *^*^a?ftr*. ^it^*7ifjtL&tt 

[0 0 4 7] *JC«6««6MOffffllwOV^Tttlfl"rS. 

7 (c^v^-ciae t[^-<aS^&*tb^*S^S*f40 6 

[0 0 4 8] A* 53^ffc& 1 3 5 tt, MffS 1 3 0 <Z> 
BAT* e (i) ICJttbT, *JftlSfc:S3e 
«-90fiF«(SH* : P«>«l3EbT*<. ^^>^> e (i) 
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(7) 



4$M¥4-3 6 3 0 0 0 



11 



12 



[0 04 9] 
[»9] 

D*w ( i > = [e { i ) -e'* ( i ) ] 2 

[0 0 5 0] c " i (i) ttX^7S^O 

LSP ( 1 ) <LSP ( 2 ) <LSP < 3 ) 

[0 0 5 2] rn6«>ttH«Mil'T, l5fcW*Hfc 
fife'* (1) &m^Tl - l*OT.*9*TfldBO* 

[0 0 5 3] t>L i - l*T©LSPO#^K£>m* 
ffi> i ^TCDL S P(D^# h;i/-x*7S^fcft&£ 

«. «nEa*«=i^T«>T.spo^h;v-x*7* 
[0054] ±ao^Tr*^ns*Bft*iB^*ctfc 

[0 0 5 5] Sflltfffffl 6 5?H **IC«V^, X 

[0 0 5 6] 
«1 1] 

[0 0 5 7] *«3B£J6/>^*<fc3&«** 
[0 0 5 8] #cfc, S7©»!«o#«l:^^TKIM" 

0 6, 7tH-(3!)»fP&TSOTrK18tt*l»'r 

^12 OK^^Tf «)3e»6nfcMll« (M<2 B : £ 
ttfBttn— F^-y^ 1 2 0©bf5/ hBcSw'T) <Z>^— 

i Wfc*»3e*6nfctT3/ hfkZm^re (i) 

[0 0 5 9] J:<dtt«fc:feV>T, □-H^^120O 
If 58 ^ tt£## WIBlBfc WJUfeBSIHR* ^ 

[0 0 6 0] 



[0 0 5 1] 
[Rl 0] 

< <1SP {10) 

[0 0 6 1] "BK^t, AMf 5 0 0/j^^B^ 

ft;^77« l J 5 1 Otd&SfrTS* 

[0 0 6 2] 1-PC#«T®»5 3 0tt> 7 1/— AO** 
««<0^^^h^»tt*a*^7^-*iL.T, LSP 

* *ftim? u—aowm?*^ £)3*n© l p c 

[0 0 6 3] T-SP*Pfl:ia»5 40 ^ 
fcfcL SP/^*-^£^£ffi*&tt&*^^S' FR 

[0 0 6 4] HI OfciL S P*?fcIII*5 4 0©**K£ 

[0 0 6 5] #MUK6 1 Ott, LSP&P*X*U 
KJ#OTro»*JU (K<P) , K*7nfO©LSP^ 

18 6 2 0-Cl±, #»JR (WA«N) C^tfcNli© 
zi— Y~fv9 650-1 —6 50 -N&K3*C7CWC^«& 

«is,bT43<e ^n^n-F7*'^n ^a&js&en 

&K^#KR2K:tt^*^fcS*M»U 

1 (CttUn-Ft/y^ 6 5 0 - 2 £;flV>TLS P£3£ 
um<D&M&&V>Z>° JKTc:n&<o*a*»WRX«*t 

no**-. 

[0 0 6 6] SfflMfffgliiae 6 0-CWU K*7C»K:a 

[0 0 6 7] */M*J»JI§Ii»6 7 OTte, #H£€: ft/Mb 
■T £©££©3— F"<4? FJK0 

[0 0 6 81 «2fl)«W©*lfiWOattW€:ff5. 
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(8) 



6 3 0 0 0 



13 



14 



[0 0 6 9] 0 1 lOLS P STASH* 7 0 0<QW}ft& 

®i 2 Ktiai^-rsa 

[0 0 7 0] 01 2\z&ux. £RHB^tft®fi&tt-- 

o 5*>e>AAU BIO^ WVS^ffclnI&7 0 6 

UT«^U^l^a-H^ty^7 1 OSrffl^TS^fb 
-J-*, JI^S— F:/* ? 7 1 OO^-l^^ hMZ 
#*bT»2 0^£ft-gb, ^O/jN^V^JUCMSCO^ffiSr 

T» KilOTs^ MWt 7*-* 
U Cin^^aitHll67 1 2^ffl*-T*. #«!IIh]B&7 1 2 
-CKL PftTcOWSie-^&^fe^SnfcK^TD*^ 
IMT* (K<P) o JS2fl!)^^fJWft^fKlEl»7 15T 

03-F?y^7 20-1—720 - NM^TKSB 

liSi, Sc2^fflVi5>o ££tc, K^7t&\z. $£2 mm 
*t/hav^|(BfcM«»©3— F^*:§9ltibTfcBA 
fs. ftflcWttftffttH l 0 0^ Hl*HblHf»6 2 
0 fclWHTC**. 

[0071] Sffl^§tSHiK7 5 otrtt, lSB-rtti* 
r*. */h*a»ini(s 7 6 o wa2&*'Mrt"*4R 

A £$8^7 7 0^%ffl*T*. 

[0 0 7 2] SI 3^3(0^1:^5^7^-^ 

[0 0 7 3] BK*W, A^«f8 0 0ft>S#J*«-^ 
€A*U 1T7V-A# («AB3 0-4 0ras) 

[0 0 7 4] ^7l/-A»«B88 2 0lt 

8ms) fcjfrWTa- 

[0 0 7 5] LPC##r[lft8 3 Ote, *8Mg*6ftfc 
^KflBV !/-Ai!!)fJl'iW5H»<0LPC»«rS 

ffv^8e»e«)6n&*ftp«w»»'r*. 

[0 0 7 6] LSPfi^fclHlK8 4 Ott- 
&fcL S P/^;A-^&^#£&£nfcST*btV hJS 
TM^fbb, »&«F#1« Sffl**?^ 5 OA^ttiAi" 
«. KTt-WtLT, LSPt?ftIaI»Tim^S[ 



[0 0 7 7] HI 4liLS P«Tfl2lHll»8 4 0©i«$: 

e,7l/-AOLSP/^^-^SAW^ 
[0 0 7 8] &*J[BnB9 1 Ott, LSP&P*A*U 
K*7cf:3#«L (K<P) , K^jnfOOLSP^ 
^ h/WKWbHIJB9 2 0^iUAt*So ^ F^STttlnl 
^9 2 0tlt »Wfc (WUiN) fc»*bfcNaiH© 
3 — Jr 9 5 0-1 — 9 5 0 -N&KSfcTCftKTfc 

eflussna* *&cn6<03-K^^H LSPO 

[0 0 7 9] 
»1 2] 

a) ' i -co ' i-i +Aa)' i 

[0 0 8 0] 3-^y^9 5 0-l-950-NH 
^ ^e6ffi«e>5nfc*a*#©x^ FJ^9^--*>w»b 

[0 0 8 1] *&, h;i*ffblHlR9 2 0"Ctt* K 

[0 0 8 2] 
»13] 



i 



[0 0 8 3] ££T?coi teAAbfc i &@09L S P, 
■SO u>' uliJ#B«>3— F^b^ftffl^T*L/fcI*S 
olspt?**. ^ F;i*HbBK9 2 ot?«u ls 
P <d l * B A* 6 K*7c»fcft 5 fc«Vi*T*b3i«»* 

RH*«U&«I^ *©KJfc7Ctf^ M«B©*-«lt& 
ffl«Sttl/t»41:aEVO-K^y^9 5 0-2&J8^ 
TLSPStU ft 5 KflEV^HbS&tffc* S^NfcS 
<0/hSVi|SltMa<0«»***-5- &T£*lS«>«lS!& 

40 [0 0 8 4] %m&mnms e ot?», k^tc^cm* 

[0 0 8 5] 
[SSI 4] 

w 

[0 0 8 6] «/JvfflWlsI»9 7 0TH JR«3iE£S/> 
<b"T«>««fl!>itt'&"t3:fe**. £G>fc*©:3— F"*£ Fn- 

50 [0 0 8 7] Wl*HblfiItt9 9 0~m> «/h 
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(9) 4-3 6 3 0 0 0 

15 « 

^98 0£fflV>T. aT9 0 5il3^L.fcffi©-!)-^ IS 1 1 2 StB^jStlfc'f >^97^ J fcffl^T. 7— 7 

«)|ll*03-H1^hM&. 2t3<D-y-^7W~At*5 [0 0 9 5] #1', S&6©?#S©*6§«£H18&fflU 

ws^^h;w^7^-^os^ft;fiitbTSS-T-9 9 5 Ti&ffl-ra. 01 sicfcwrai 7tH-©##£WL- 

frzmu-rz. itm&smitfa 1 7 ^-©s^fr^©-?. em** 
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